Abstract Using the recession analysis we study necessary and sufficient conditions for the existence and the stability of a finite semi-coercive variational inequality with respect to data perturbation. Some applications of the abstract results in mechanics and in electronic circuits involving devices like ideal diode and practical diode are discussed.
Introduction and position of the problem
The theory of variational inequalities, with its wide range of applications in engineering, economics, finance, industy and mechanics, has become a well-established and fruitful area of research. After the fundamental work of Lions and Stampacchia [18] , this theory have been studied intensively. With the contributions of Brézis [7, 8] 
The research of S. Adly has been supported by the "Fondation EADS" and the ANR project "Guidage". has known an increasing growth in both theory and applications. Several books and articles have documented the basic theory, the numerical approach and applications in applied science as well. This theory was used as a tool for the study of partial differential equations with applications essentially drawn from mechanics (Signorini problem, obstacle problems in elasticity, etc).
We consider the following finite dimensional variational inequality
where M ∈ IR n×n is a matrix, q ∈ IR n is a vector, K is a nonempty closed convex set of R n and : R n → R ∪ {+∞} is a proper convex and lower semicontinuous function. We denote by:
the effective domain of . Let us now suppose that the assumptions (H) described below are satisfied: 
Several theoretical existence results for VI(M, q, , K ) in general reflexive Banach spaces and governed by a general operator M (not necessarily linear) are well known when a coerciveness condition hold for the operator M. We can cite for instance the contributions of Lions [17] , Brézis [7, 8] , Browder [9] etc …. However, the variational formulation of many engineering problems leads generally to non-coercive variational inequalities (e.g., problems in mechanics which admits nontrivial virtual rigid body displacement). These problems are formulated by semi-coercive variational inequalities and was studied first by Fichera [12] and Lions and Stampacchia [18] , Duvaut and Lions [10] (for problems with frictional type functionals). Recently many mathematicians and engineers has focused their attention on non-coercive unilateral problems, using several different approaches such as the critical point theory, the Leray-Schauder degree theory, the recession analysis or the regularization method by approximating non-coercive problems by coercive ones (see e.g., [1, [4] [5] [6] 21, 22] and references cited therein). The main concern of these contributions is the obtainment of necessary or sufficient conditions for the solvability of such problems in a general setting by imposing some compacity conditions and some compatibility conditions on the right hand term q. More recently, Adly et al. [2, 3] has considered the situations in which the existence of the solution is stable with respect to small uniform perturbations of the data of the problem. This result should be of great interest for problems in finance and engineering where the data are known only with a certain precision and it is desired that further refinement of the data should not cause the emptiness of the set of solutions.
Our aim is thus to characterize the sensitivity of VI(M, q, , K ) with respect to the perturbations of the data M, q, and K . In this paper, we only discuss the case of finite variational inequalities. Some applications of our main results in electronics and mechanics are given in Sect. 4.
